Summary:
Our microfluidic devices consist of parallel fused silica nanochannels (diameter 90-130 nm) which have a narrow constriction for blocking electrophoretically driven DNA. The structures were fabricated by sealing a structured wafer (500 µm) with a thin cover wafer (170 µm). The nanochannels were built by deep reactive ion etching using a chromium or aluminum mask which was patterned by electron beam lithography.
In our experiments, single λ DNA multimers were first driven into the nanofluidic channels by an electric field. Since the radius of gyration of the biomolecules was bigger than the channel diameter, their equilibrium state was no longer a sphere but instead an elongated cylinder [4] . Forcing the stretched DNA into a channel constriction led to a compression of the molecule into a tight conformation. When the electric field was turned off, the DNA molecule slowly expanded back to the energetically favorable stretched out conformation.
This expansion can be interpreted with the help of a simple polymer model based on self-avoidance effects.
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Abstract:
Our goal is to understand the mechanical properties of single DNA strands under high compression forces in confined environments. Characterization of these properties is important for an understanding of DNA packing into chromatin or bacteriophage heads as well as the verification of theoretical biopolymer models. We are currently investigating the compression and subsequent free expansion of DNA molecules in artificial nanofluidic devices [1] . Our method stands in contrast to established techniques for investigating single DNA strands [2] , for example the stretching by an external force, which was used to study the elasticity of DNA molecules [3] . (4) (5) (6) and its relaxation (7-9).
BIOLOGICAL APPLICATIONS
• We have investigated compression and ensuing relaxation of single DNA molecules.
• Compression is performed at constrictions inside nanochannels. 
